Cyclic AMP delays G2 progression and prevents efficient accumulation of cyclin B1 proteins in mouse macrophage cells.
In mouse macrophage cells, the increase of the intracellular cAMP level activates protein kinase A (PKA) and results in inhibition of cell cycle progression in both G1 and G2/M phases. G1 arrest is mediated by a cdk inhibitor, p27Kip1, which prevents G1 cyclin/cdk complexes from being activated in response to colony stimulating factor-1, whereas inhibition of G2/M progression has not been fully elucidated. In this report we analyzed the effect of cAMP on G2/M progression in a mouse macrophage cell line, BAC1.2F5A. Flow cytometric analysis and mitotic index measurement using both synchronized and asynchronized cells revealed that addition of cAMP-elevating agents (8-bromoadenosine 3':5'-cyclic monophosphate and 3-isobutyl-methyl-xanthine), although they did not affect S phase progression or M/G1 transition, temporarily arrested cells in G2 but eventually the cells proceeded to M phase, resulting in about 4 hours delay of G2 progression. Timing of cyclin B1/Cdc2 kinase activation was also retarded by about 4 hours, which was accompanied by inhibition of efficient accumulation of cyclin B1 proteins. Initial induction and accumulation of cyclin B1 mRNA were not hampered, but the half life of cyclin B1 proteins was significantly shorter during G2 phase in the presence of cAMP-elevating agents compared with that of the cells blocked from progressing through M phase by nocodazole. These results imply that the cAMP/PKA pathway regulates G2 phase progression by altering the stability of a crucial cell cycle regulator.